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CROSS REFERENCE TO RELATED APPLICATIONS 



[0001] This application is a National Stage Application of International Application 
PCT/DE2005/000994. which was filed on June 2, 2005. Moreover, the present application 
claims priority under 35 U.S.C. SI 19 to German Patent Application No. 102005007120.1. 
which was filed on February 17. 2005. 



[0002] The invention relates to a method and a device for operating a manure transport device 
for livestock breeding operations according to th e preambl e of claim 1 and th e pr e amble of 
claim 6 . 

2. Discussion of Background Information 

[0003] Manure transport devices for livestock breeding operations , which d e vic e s comprise 
comprising a manure conveyor belt driven in a circulating manner arranged underneath a stall 
floor and which hav e having a return roller[[,]] are known^-e ^ for example, from German Pat. 
No. DE 195 14 574 CI. This known device is suitable for poultry breeding operations[[,]] 
where wh e reby poultry excrete a relatively solid but moist manure in which a separation of 
manure and urine is not possible. 

[0004] With However, with the device according to DE 195 14 574 CI, the problem arises 
that it is difficult to guide p lanar textile structures can be guid e d as conveyor belts only with 
gr e at difficulty, but because they always have the tendency to slip from the drive and return 
rollers due to the fact that the textile structure does not allow a trouble-free guiding of the belt. 
With Accordingly, with t his known device, the straight course of the belt has been ensured m 
thafc -by driving the return roller is likewis e driven and always has-ata higher rotational speed 
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than the drive roller, , e xp e rim e nts having Experiments have shown that this arrangement 
makes possibl e a trouble-free guiding of the manure conveyor belt possible . 

[0005] Alternatively, US Pat No. 3,119,373 describes a demanuring cleansing arrangement 
in which an inclined plane preferably covered by plastic sheets is formed beneath a grating 
forming the stall of the stable animals. A on which plan e a p usher can glide which on and can 
be moved over the inclined plane by a motor with the aid of a chain and roller drive. In order 
to maintain the conveyor device for this dung pusher constantly under tension, a tensioning 
device in the form of a spring is arranged at one of the two rotating shafts . The , in particular 
that for th e roll e r that is not driv e n, th e spring aetmg -acts on the bearing of the rotating shaft for 
the roller that is not driven . Although the return roller is supported in a floating manner here, 
this is not a driven return roller. 

[0006] With livestock breeding operations in which animals are kept that excrete solid 
manure and liquid urine[[,]] (e.g., pigs), considerable difficulties arise in carrying away this 
very moist, mushy mixture. Although a A_manure removal arrangement for small-animal 
farms is known, for example, from Published German Patent Application No. DE 35 28 604 
A 1 . , which The arrangement has a two-part design , nam e ly comprising on th e one hand a 
liquid-tight floor part which serves as a urine collection channel, and a fall-through grating 
b e ing arranged above this liquid-tight floor channel. This fall-through grating is formed by a 
conveyor assembly or conveyor belt that does not display in a circulating mann e r an comprise a 
circulating upper and a-lower belt half, but A is rather, is composed of a single layer of a 
moisture-permeable material . The , which layer can, for example, be a mesh-like textile. 

[0007] The use of such an arrangement in the case of swine breeding operations would not be 
successful, since the solid manure involved here is still relatively soft and would fall through 
the fall-through grating. 

[0008] If conveyor belts are used in swine breeding operations for the removal of the manure, 
a very quick fouling of the actual return rollers occurs so that the conveyor belts slip off 
laterally. Likewise, th e att e mpt attempts in practice to embody the drive roller and/or the return 
roller in a convex manner in order to thus achieve a straight course of the conveyor belVhas 
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have not been successful because the fouling is too great and the solid manure components 
equalize the convexity of the return roller and drive roller. 

[0009] The attempt Moreover, attempts to design the return roller and/or drive roller as 
latticed rollers in order to thus achieve an appropriate guidances-has- have not been 
successfol[[,]] either, since these rollers insid e th e lattic e then become clogged inside the lattice 
extremely quickly. 

[0010] A method is known from US Patent Application Publication No. 2005/0028748 Al in 
which the return roller can be shifted in the longitudinal axis of the manure conveyor bel t. The 
return roller and-is acted upon by an adjustment device through which a tensioning of the 
manure conveyor belt is regulated, the adjustment device producing the tension on the manure 
conveyor belt being intermittently active. It has hereby also been proposed to drive the The 
return roller may be driven in the direction opposite to that of the drive roller. This known 
device has proven itself in practice^ but is very expensive in constructional terms. 

SUMMARY OF THE INVENTION 

[0011] The obj e ct of the invention is to cr e ate provides a manure conveying device for 
livestock breeding operations in which a separation of manure and urine occurs, in which the 
straight course of the belt is guaranteed despite substantial foulin g. According to aspects of the 
invention , furth e rmore a cleaning of the return rollers takes place . The - 9 wh e r e by furth e rmor e 
this-device is-te- may be manufactured and operated very cost-effectively. 

[0012] This object on which th e The invention is bas e d is attain e d through the teaching of 
claim 1 related to a method for operating a manure transport device for livestock breeding 
operations with a manure conveyor belt driven in a circulating manner, arranged underneath a 
manure-permeable stall floor, with two driven return rollers about which the belt circulates. 
Both driven return rollers are driven intermittently in the same direction at a different rotational 
speed and each return roller is driven more quickly or more slowly at intervals . 

[0013] — Advantag e ous e mbodim e nts of th e method according to th e inv e ntion ar e explained in 
s ubordinat e claims 2 through 5. 
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[0014] In oth e r words embodiments, a method for a manure conveyor belt is proposed which 
is guided around two drive rollers - the front and the rear drive roller. Both drive rollers are 
driven intermittently, but run at different speeds. Thus, for example, the front drive roller is 
driven temporarily for a period of a few minutes rotating more quickly than the rear drive 
rolle r. After and aft e r a certain rest period, i.e., stoppage of the belt, the rear return roller is 
driven more quickly than the front one . This , wh e r e by this switching can be accomplished 
most simply by a frequency controller, but can also be controlled by other electronic or electric 
devices. 

[0015] The roller respectively driven more quickly in a circulating manner runs more quickly 
than the actual manure conveyor bel t. As such, and-through the friction occurring between the 
roller and the underside of the belt, a cleaning of the belt[[,]] and a cleaning of the roller takes 
place, and — which is v e ry important at A t the same time the belt has the possibility of 
returning again to the-a_straight course if it has drifted out of the straight course. 

[0016] In embodiments, the T he-rotational speed of the two rollers is very low. For example, 
the return roller driven more quickly circulates at a rotational speed of 1 .5 rpm, while the return 
roller driven respectively more slowly is driven at a rotational speed of 1 rpm. 

[0017] The invention then further relates to a manure conveyor device for livestock breeding 
operations according to th e pr e ambl e of claim 6 comprising a circulating manure conveyor belt 
arranged underneath a manure-permeable stall floor and guided around driven return rollers, 
the one return roller of which conveyor belt is adjustably supported for tensioning the belt. 
Additionally, the manure conveyor belt is embodied to be liquid-permeable, a manure 
collection channel is assigned to the discharge end of the upper belt half and a urine collection 
channel is assigned to the discharge end of the lower belt half, and at least the lower belt half 
runs in a liquid-tight trough. 

[0018] — Advantag e ous e mbodim e nts of this manur e conv e yor d e vice are e xplain e d in 
subordinat e claims 7 through 15. 

[0019] In other words embodiments, a moisture-permeable manure conveyor belt is provided. 
propos e d, to which a A manure collection channel is assigned at one end of the belt (e.g. . 



{P28903 00185607.DOC) 



4 



P28903.SS1 



SUBSTITUTE SPECIFICATION 



MARKED-UP VERSION 



nam e ly to the upper belt half), and a urine collection channel being-is_assigned to the other end 
of the belt (e.g., nam e ly the lower belt half}. The lower belt half th e r e by circulates in a 
moisture-tight trough and the lower belt half conveys the collecting urine away to the urine 
collection channel. 

[0020] Due to the slow rotational speed of the actual conveyor belt, the manure alr e ady dries 
on the upper belt half and is feus transferred to the manure collection channel in a relatively 
solid, almost dry condition. 

[0021] The actual manure conveyor belt preferably comprises a perforated plastic belt, 
whereby the size and type of the perforation depend on the case of application. 

[0022] In implementations, the The return rollers are made of stainless steel, so that it is 
possible to add acids to the urine in order to feus avoid ammonia losses. The trough in which 
the lower belt half runs is preferably formed by a corresponding plastic sheet, which has the 
advantage on th e on e hand characteristics of being absolutely leak-proo f, on the oth e r hand of 
and h aving a high sliding ability . In this manner, so that the lower belt half, and t hus the actual 
belt, can slide on this sheet without difficulty. 

[0023] In the simpl e st mann e r embodiments, t he trough is formed by lateral concrete strips 
that are preferably embodied inside plastic wall elements. These wall elements serve A on th e 
on e hand with their base^ as support for the lower belt half of the manure conveyor bel t. An T -en 
th e other hand th e inclined roof surface has th e advantag e that provides a conveying of the 
manure towards the bel t. In implementations, can take plac e h e r e , and finally these wall 
elements are non-corroding. 

[0024] The wall elements comprise individual sheets that a seen in the'longitudinal direction^ 
are connected among themselves to one another by stabilizing wires or bars inserted in feat 
eyelets are-formed in the rear walls of these sheets into which e y e lets corresponding stabilizing 
wir es or bars can b e ins e rt e d . How e ver, at the sam e tim e , these The w all elements lying 
opposite one another are also connected to one another by perforated sheet metal elements so 
that a solid construction is created. 
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[0025] Bearing rods are embedded in these wall elements and in the cement strips, which 
bearing r ods support the upper belt half of the manure conveyor belt. 

[0026] In conclusion it should th e refor e b e not e d that through th e proposal according to 
Implementations of t he invention provide a manure transport device is achi e v e d that on th e on e 
hand-ensures a separation of urine and solid manure, whereby the manure is transferred to the 
manure collection channel well dried. At the same time, a continuous conveyance of the 
manure and urine occurs, which ensures that a good stall climate (i.e., a high air quality) is 
achieved. ,, i. e ., a high air quality. Irr e sp e ctiv e of th e s e advantag e s, it is mor e ov e r achieved that 
Moreover, despite considerable fouling, the belt is always kept on a straight course and that a 
continuous cleaning of the return rollers takes place. Since at least one return roller is 
e mbodi e d to b e t ensioned, it is also achi e v e d that the plastic belt can always be kept sufficiently 
tensioned, irrespective of the temperatures and loads prevailing in the stall. 

[0027] According to a first aspect of the invention, there is a method comprising driving a 
first return roller, about which a manure conveyor belt circulates, at a first rotational speed, and 
driving a second return roller, about which the manure conveyor belt circulates, at a second 
rotational speed. During a first interval the first rotational speed exceeds the second rotational 
speed, and during a second interval the second rotational speed exceeds the first rotational 
speed. 

[0028] In embodiments, the first return roller and the second return roller are driven in a same 
direction. The method may further comprise driving the manure conveyor belt in a circulating 
manner underneath a manure-permeable floor, such that the manure conveyor device is 
structured and arranged for use with livestock breeding operations. 

[0029] The method may further comprise controlling the first rotational speed and the second 
rotational speed by frequency controllers, and stopping the first return roller and the second 
return roller for a period of time between the first interval and the second interval. In 
implementations, the period of time is one to four minutes. 

[0030] In embodiments, the first rotational speed is approximately 1.5 rpm during the first 
interval, and the first return roller has a diameter of approximately 90 to 1 1 0 mm. Moreover, 
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the second rotational s peed is approximately 1 rpm during the first interval, and the second 
return roller has a diameter of approximately 90 to 1 10 mm. 

[0031] According to a second a spect of the invention, there is a manure conveying device 
comprising a liquid-per meable conveyor belt drivable around return rollers: a manure 
collection channel associated with a discharge end of an upper half of the conveyor belt: a urine 
collection channel ass ociated with a discharge end of a lower half of the conveyor belt: and a 
liquid-tight trough throu gh which the lower half of the conveyor belt travels. 

10032] The conveyor belt ma v comprise a circulating manure conveyor belt arranged 
underneath a manure p ermeable floor associated with livestock operations. Moreover, one of 
the return rollers mav be adjustably supported for tensioning the conveyor belt. 

I 0033 ] In implementations, th e conveyor belt comprises a perforated plastic belt, the return 
rollers are made of stai nless steel, and a ground side of the trough is formed bv a plastic sheet. 

I 0034 ] According to further aspects of the invention, the walls of the trough are formed bv 
concrete strips. The d evice mav further comprise wall elements structured and arranged to 
accommodate the con crete strips, wherein each respective wall element includes a vertical wall, 
a horizontal base elem ent, and an inclined roof portion projecting in an inclined manner into an 
interior of the trough. The inclined roof portion mav project behind the vertical wall on a side 
of the vertical wall opp osite the trough. The wall elements mav be made of plastic. 
Additionally, the devic e mav further comprise tubular evelets on an inside of the vertical wall 
structured and arrange d to accommodated bars or wires to connect respective wall elements in a 
longitudinal direction. Also, the device mav further comprise perforated sheet metal elements 
structured and arranged to connect respective wall elements in a transverse direction. 
Moreover, the device m av further comprise bearing rods supported in the walls of the troug h 
for supporting the upper half of the conveyor belt. 

[0035] According to a third asp ect of the invention, there is a manure conveyor device 
comprising a manure co nveyor belt: a first return roller about which the manure conveyor belt 
circulates and a secon d return roller about which the manure convevor belt circulates. A first 
motor is structured and arranged to drive the first return roller, and a second motor is structured 
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and arranged to drive the second return roller. The first return roller is driven faster than the 
second return roller during a first interval, the second return roller is driven faster than the first 
return roller during a second interval, and the first return roller and the second return roller are 
not driven during a time period between the first interval and the second interval 

[0036] The device may further comprise at least one frequency controller structured and 
arranged t o drive the first return roller and the second return roller in a same direction and at 
different rotational speeds. 

[0037] The device may additionally comprise a manure collection channel associated with a 
discharge end of an upper half of the manure conveyor belt, a urine collection channel 
associated with a discharge end of a lower half of the manure conveyor belt, and a liquid-tight 
trough through which the lower half of the manure conveyor belt travels. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0038] An exemplary embodiment of the invention will be explained below on the basis of 
the drawing s, in which: . Th e drawings thereby s how: 

[0039] Fig. 1 shows a A-side view of a wall construction according to aspects of the 
invention; 

[0040] Fig. 2 shows a A rsection according to the line 2-2 in Fig. 1 [[,]]; and 

[0041] Fig. 3 shows, on O n a larger scale a a view of several combined wall elements to 
accommodate the cement strips. 

DETAILED DESCRIPTION OF THE PR ESENT INVENTION 

[0042] Fig. 1 shows a manure transport device 25 that features a manure conveyor belt 1 
which comprises, e.g., a perforated plastic belt that is guided around return rollers 2 and 3 so 
that an upper belt half 4 and a lower belt half 5 are formed. The belt may be used for livestock 
operations, such as. for example, underneath a manure-permeable stall floor. The upper belt 
half 4 rests on bearing shafts 20 and the lower belt half 5 rests on a plastic sheet (not shown for 
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clarity) lying on the base 8, so that a good sliding ability of the plastic belt on the plastic sheet 
of the base is ensured her e . This is not shown in this way for r e asons of clarity in the drawing 
according to Fig. 1 . The return roller 3 is supported in an adjustable manner^-he^ so that it can 
be tensioned[[,]] via a tensioning device 18. It is thus possible to keep the plastic belt 1 always 
equally tensioned constantly irrespective of prevailing temperature conditions. The tensioning 
device 1 8 can work mechanically, hydraulically or pneumatically and can be controlled 
automatically or individually. 

[00431 Electric motors 27 and 26 are assigned to the return rollers 2 and 3[[,]] (i.e., both 
return rollers 2 and 3 are motor-driven). The manure conveyor belt 1 comprises a perforated 
plastic belt and at least the lower belt half 5 runs in a trough 9 that is limited by side walls 1 0 
and 11. 

[0044] In the exemplary embodiment shown, a manure collection channel 6 is assigned to the 
return roller 2 and the upper belt half 4 when the manure conveyor belt 1 circulates in the 
direction of the arrow F . A % in which chann e l a conveyor screw is shown diagrammatically in 
the manure collection channel 6 . In such an embodiment, a urine collection channel 7 is 
assigned to the return roller 3 . In , and, as is disc e rnibl e from the r e pr e s e ntation in Fig. 1, with 
this embodiment^ the last end of the base 8 is inclined slightly, as depicted in Fig. L so that the 
urine conveyed to this end by the lower belt half 5 flows by itself to the urine collection 
channel 7. 

[0045] The In Fig. 2, the walls 10 and 1 1 are made of concrete, wh e r e by thes e in which 
concrete strips are limited by wall elements 28. Each wall element 28 comprises a vertical wall 
12, a roof part 15 and a base part 14 . The , wher e by th e roof part 15 of the wall element 28 
directed towards the trough interior is inclined towards the trough interior from the top 
downwards. The outer wall element 28 also supports such a roof part 15, but it is inclined 
outwards. Eyelets 16 are provided on the inside of the vertical walls 12 . As shown in Fig. 3, 
the , which eyelets 1 6 accommodate the interconnecting bars 19 that connect the wall elements 
28 to one another in their longitudinal direction. In the transverse direction^ the wall elements 
28 are connected to one another by perforated sheet metal elements 17 so that a "stable mold" 
is created for the concrete to be poured. Furthermore, bearing shafts 20 traverse both the wall 
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elements 28 and the concrete strips on which the upper belt half 4 of the manure conveyor belt 
1 rests. 

[0046] The operation of this manure conveyor belt 1 is such that both return rollers 2 and 3 
are driven via the electric motors 26 and 27. The motor 26 h e reby sometimes runs more 
quickly than the motor 27 A and A after a certain time interval and a stoppage time, this drive is 
switched over so that then the motor 26 runs more slowly and the motor 27 more quickly. 
Despite these different rotational speeds - of either the one or the other motor - the belt 
circulates in the same direction and always at the speed of the motor running more slowly. 

[0047] However, the belt is not driven constantly JFor _, but, for example, after a period of 1 - 4 
minutes both motors are stopped and only started up again after a time to be regulated 
individually. Through In this manner, the relatively solid manure resting on the upper, belt half 
4 has sufficient time to drain and also to alr e ady dry in advance. The lower belt half 5 is 
immersed in the urine collecting there and, since the actual manure conveyor belt 1 is a 
perforated plastic belt, this perforated plastic belt now conveys the urine to the urine collection 
channel 7 . At - 9 whil e at t he same time the solid manure is transferred to the manure collection 
channel 6 and is conveyed away from there. 
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